IT IS doubtful that any policy action will have more influence on the development and life opportunities of young children living in high-poverty families in the United States than the pending reauthorization of Head Start. The 1994 reauthorization of Head Start set in motion several programmatic changes, including clarifying the focus on school readiness and establishing performance measures for Head Start to deliver higher quality services and employ more educated teachers. Since that reauthorization, expenditures have doubled to $6.7 billion in 2003, and the number of children receiving services increased by 22% to 909,608 children during the same period (Head Start Bureau, 2004) . While funding increases of this magnitude are unlikely over the next few years, there is the possibility of significant policy change in Head Start, the nation's largest early education program.
Among the issues that have risen to the top of the agenda for the current reauthorization is a contentious policy debate about devolving control of Head Start to the states. Head Start is the comerstone of the federal policies supporting early childhood development and education, and is one of the few remaining antipoverty programs initiated by President Lyndon Johnson. Currently, the program bypasses the states and directly funds An earlier version of this article was presented at the Fall Research Conference of the American Association for Policy Analysis and Management, October 28-30, 2004 , in Atlanta, Georgia. This research was funded in part by the National Institute for Early Education Research, which is generously funded by the Pew Charitable Trust, and the Georgia Department of Early Care and Learning. The content of the article and the interpretations of the findings are the responsibility of the authors. independent local agencies (grantees), which operate comprehensive school readiness and social support programs targeted primarily to 3-and 4-year-olds from economically disadvantaged homes, and their families. The issue of devolution has cast a long shadow over the reauthorization debate, challenging longstanding political commitments and administrative relationships as well as raising questions about the consequences of such a change. At issue is not the lack of state experience with early childhood policies-42 states have substantial experience offering early childhood education programs (Quality Counts, 2002 )-but the lack of evidence about the programs' quality, effectiveness, and commitment to serve families considered "the poorest of the poor."
Supported at least in part by the public's eroding confidence in the federal government (Shaw & Reinhart, 2001) , devolution has been a popular reform strategy at the federal level. The passage of the Personal Responsibility and Work Opportunity Reconciliation Act (PRWORA) in 1995 serves as a recent precedent for devolving federal programs to the states. In the case of welfare reform, states could apply for and receive waivers granting exemptions from federal regulations in order to offer alternative welfare programs, most of which required welfare recipients to work whenever possible. The federal requirement that states granted waivers undertake randomized experiments to evaluate their alternative policies played a major role in producing the bipartisan support necessary to pass PRWORA (Greenburg, Mandell, & Onstott, 2000) . What must be noted is that the proposals to devolve welfare completely to the states and require each state to implement "work-first" reforms, was accompanied by head-to-head comparisons of the existing welfare system and the work-first reforms in the states that had received waivers. In contrast, the debates concerning the devolution of Head Start to the states have not been informed by directly comparable evidence about the quality and effects of the existing Head Start program and alternative state prekindergarten programs.
The dearth of evidence about the impacts of the Head Start program complicates the issue of devolution of Head Start. As early as 1997, evaluating Head Start's effectiveness had been placed on the agenda by the U.S. General Accounting Office (GAO) (1997) . After reviewing approximately 600 articles and manuscripts, the GAO concluded 78 that " [t] he body of research is inadequate for use in drawing conclusions about the impact of the national program in any area in which Head Start provides services such as school readiness or health-related services" (p. 2). Furthermore, the agency stated that planned research funded by the Department of Health and Human Services "will provide little information on the impact of regular Head Start programs" (p. 2). Since then a randomized experiment assessing Head Start's impacts has been initiated (Office of Planning Research and Evaluation, 2003) .
The lack of evidence concerning the effectiveness of state early education programs has been at issue as well. A meta-evaluation of state prekindergarten programs highlighted substantial issues in research designs, measures, and analytical methods of the evaluations conducted prior to the review, and the lack of evidence about the implementations and outcomes of the state programs (Gilliam & Zigler, 2001 ). However, the body of research has grown since this meta-evaluation, and the research shows that state prekindergarten programs can produce positive effects on short-term measures (Gormley & Gayer, 2005) ; Gormley, Gayer, Phillips, & Dawson, 2005; and are associated with higher levels of achievement in later years (Grissmer, Flanagan, Kawata, & Williamson, 2000) .
In this study, we begin to address the lack of directly comparable information on the quality and outcomes of Head Start and state prekindergarten programs. We assess children's developmental outcomes, including both academic skill development (cognitive and language skills) and broader social outcomes (social skills, health and well-being, and overall school readiness), along with program quality. We acknowledge that Head Start has additional goals related to parent involvement and parental human resource development that are not included in this study. We have chosen to focus on a comprehensive list of children's developmental outcomes that reflect the highest priorities for state prekindergarten programs and, since the two most recent reauthorizations, for Head Start. Moreover skills such as those included in this study have been shown to relate directly to children's later success in school (Reynolds, 2000) .
Proponents of each of the two policy alternatives offer different hypotheses about the expected effectiveness of the policies. Head Start provides a comprehensive collection of services, including health and parental outreach, which may lead to better developmental outcomes for participants by addressing or preventing ill health and engaging parents more fully in their children's education. In contrast, state prekindergarten programs can be developed and administered by state and local agencies that could be more aware of the needs within the communities they serve and, in turn, produce better developmental outcomes. In addition, peer influences-that is, being in classrooms with peers who have more developed language, cognitive, and social skills---could produce positive skills gains for other children in those classrooms (Henry & Rickman, 2006) . There is likely to be greater opportunity for positive peer effects in universal prekindergarten classes, because eligibility is not highly correlated with the children's skill levels and because these state programs are less likely to allow younger children in classrooms with the prekindergarten students.
In this study, we address the following research questions:
1. Does the quality of services and level of teacher education differ between Head Start and a state prekindergarten program? 2. Do children's developmental outcomes, including language skills, cognitive skills, social skills, and school readiness, differ between children from high-poverty households who receive services in Head Start and those who receive services from a state prekindergarten program?
We compare program quality and the developmental outcomes at entry into kindergarten for a multistage probability sample of children who participated in Head Start in Georgia who were matched with a sample of children from economically disadvantaged families who participated in Georgia's universal prekindergarten program (Pre-K). To compare these two groups directly, we use propensity scoring to minimize bias between the samples of children and propensity weights to adjust the means for each group. Propensity score matching makes the appropriately modeled outcomes independent of assignment to treatment. We compare the group differences for three types of measures: (1) mean standardized test scores for four standardized test scores at three points: entry into preschool, end of preschool, and start of kindergarten; (2) means of children's skills, readiness for school, and health and well-being as rated by their kindergarten teachers; and (3) means of three measures of the quality of each program. The comparison of the test scores at entry into preschool provides an independent assessment of the differences between the two groups at the beginning of the study. Our overall goal for the study is to provide a direct comparison of the program quality and developmental status of two similar groups of young children, one of whom had participated in Head Start and the other in a state prekindergarten program when they entered kindergarten.
Differences in Early Education Programs
A body of evidence has substantiated that highquality early education programs can be both successful in improving children's developmental status (Consortium for Longitudinal Studies, 1983; Schweinhart & Weikart, 1997) and costeffective (Barnett, 1991) . Studies of large-scale public preschool programs indicate that the programs can contribute to increased development, overall school readiness, and future success of the children who participate in them (Garces, Thomas, & Currie, 2002; Gornley & Gayer, 2005; Gormley et al., 2005; Reynolds, 2000; Reynolds, Temple, Robertson, & Mann, 2001 ). Additionally, state expenditures for prekindergarten programs are associated with higher levels of educational performance on the state-level assessments in reading and math administered by the U.S. Department of Education and known as the National Assessment of Educational Progress (Grissmer, Flanagan, Kawata, & Williamson, 2000) . Finally, the quality with which the services are implemented in early care and education environments is related to improved student success (NICHD Early Childcare Research Network, 2002; NICHD Early Childcare Research Network & Duncan, 2003; Peisner-Feinberg & Burchinal, 1997) . What is absent in the current research literature, and from the federal early education policy debate specifically, is a comparative assessment of the outcomes and quality of the two most prominent early education policy models: Head Start and state prekindergarten programs. We begin with a description of these programs, including eligibility for services, size of the program, funding of the program for FY 2003, administration and operation of sites, goals and objectives, and teacher credential requirements. In addition,
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(A we provide information comparing Georgia Pre-K to other state prekindergarten programs and information comparing Head Start in the southern United States to the rest of the nation.,
Georgia Pre-K
The nation's first universal prekindergarten program, Georgia Pre-Kis open to all 4-year-old children residing in the state whose parents choose to enroll them, regardless of household means. In 1996-1997, the program served more than 57,000 4-year-olds. In 2001-2002, the year in which the sample for this study was selected, the program had expanded to serve 63,613 children, 25,711 (40%) of whom were classified as at-risk based on indicators of family income (Georgia Office of Educational Accountability, 2003 2 The providers are local public schools (42%), not-for-profit organizations (12%), or private for-profit firms (46%) (Georgia Office of School Readiness, 2003) . The Georgia Pre-K program's primary.goal is preparing children for success in school. The program has established a comprehensive set of learning goals including language and communication skills as well as social and emotional development. To qualify as a lead teacher, professional staff must have at least a technical school diploma or 2-year college degree in a field directly related to early education or child development. Roughly 80% of lead teachers have a college degree in a field related to child development, family studies, or early education (Henry et al., 2004) . Each classroom can enroll up to 20 students and must have a lead teacher and teacher's aide in the classroom whenever the children are present. In exchange for a flat payment per student from DECAL, providers must agree to offer full-day services (at least 6.5 hours) that follow the local school calendar (minimum of 180 days per year). However, the flat payment, which ranges from $2,200 to $3,475 per student, varies slightly based on program location and lead teacher credentials.
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Comparative data on state prekindergarten programs indicate that Georgia's Pre-K program 80 has achieved a high degree of access (ranked second in the nation), is of average quality, and provides resources on par with the other state programs (Barnett, Hustedt, Robin, & Schulman, 2004) . For example, the National Institute of Early Education Research (NIEER) reports the Georgia Pre-K program met six of 10 quality standards, exactly equal to the median for the 44 state programs in the 38 states rated (Barnett et al., 2004) . Georgia did not meet the NIEER standards for provision of comprehensive services, education requirements for lead teachers or assistant teachers, or in-service training standard for lead teachers (Barnett et al., 2004) . Per-pupil funding for Georgia's Pre-K program ranked 12th among the states at $3,824 for FY 2003 (Barnett et al., 2004) . These data suggest that Georgia's program, neither at the top or nor the bottom of state -programs, provides a fair basis of comparison with Head Start.
Head Start
Head Start is a national program that provides comprehensive, developmental services for lowincome preschool children and their families. Eligibility for services is based on family income (below the federal poverty line of $18,400 for a family of four), receipt of public assistance, or having a child in foster care (Hart & Schumacher, 2004) . In Georgia, Head Start serves nearly 20,000 children ranging from 3 to 5 years old, in 33 different programs covering 157 of Georgia's 159 counties (Georgia Head Start Collaboration Office, 2003) , at an average program expenditure of $6,998 per child in FY 03 (Head Start, 2004 Office, 2003) . Funded at approximately $6.7 billion nationally, Head Start serves more than 900,000 children and their families each year (Butler & Gish, 2003) . Nationally, it is estimated that Head Start serves roughly 50% of children eligible for the services at any given time (Barnett et al., 2004 clude not-for-profit organizations, local school systems, and community organizations. Nationally, Head Start has five objectives on which their performance measures are based: (1) enhance children's growth and development; (2) strengthen families as the primary nurturers of their children; (3) provide children with educational, health, and nutritional services; (4) link children and families to needed community services; and (5) ensure well-managed programs that involve parents in decision-making (Zill et al., 1998) . In recent years, Head Start goals have focused increasingly on academic skills related to school readiness, such as comprehension of spoken English, vocabulary, letter naming, phonological awareness, and early math (Zill et al., 1998) . The program in Georgia is designed to address developmental goals for children, employment and self-sufficiency goals for adults, and support for parents in their work and in their roles as parents (Georgia Office of School Readiness, 2003) . One Head Start performance objective is that half its classroom teachers in center-based programs have an associate, baccalaureate, or advanced degree in early childhood education or a degree in a related field, with preschool teaching experience. In center-based programs, which were the exclusive focus of this study, the teacher must have a Child Development Associate (CDA) credential, its state-level equivalent, or meet the college degree and experience requirements (Advisory Committee on Head Start Research and Evaluation, 1999) . Head Start programs in Georgia included in this study offered center-based services for at least 6 hours per day and for the part of the year that is reasonably coterminus with the local school calendar.
The children enrolled in Head Start programs across the south (including Georgia) differ from children in Head Start programs across the nation. A descriptive report of Head Start families in the FACES Study (O'Brien et al., 2002) 
Design
The rational decision-making model prescribes comparing alternative policies on a common set of measures (Bardach, 2002) . When the goal is evidence to influence attitudes and actions related to policy reform, the optimal research design is considered to be an experiment with random assignment of members of the target population to alternative polices, such as that used in the welfare-waiver experimental studies. However, randomized experiments have been underrepresented in evaluation of educational policies for many reasons (Cook, 2002) . In circumstances where evidence from randomized experiments is unavailable, research has often relied on quasiexperimental designs, one of the strongest of which is a matched-sample design using propensity score matching.
Randomized designs and quasi-experiments using propensity score matching have a common and very desirable characteristic: the assignment to treatment is independent of the observed covariates. Random assignment also removes bias stemming from unobserved characteristics, and randomized designs are widely considered to provide unbiased estimates of the differences between two groups (although bias can arise even when assignment to treatment is randomized) (Heckman, Ichimura, Smith, & Todd, 1998; Manski & Garfinkle, 1992) . Independence of the observed covariates is an important characteristic of propensity score matching designs that represents an improvement over regression-based controls in that it eliminates a major source of bias in regression which is known as "selection on observables" bias (Ravallion, 2001 ) and avoids results that have been extrapolated outside of the region of data defined by the two groups being compared (Cochran, 1965) . However, neither random assignment nor propensity score matching assures the equivalence of the groups being compared, although when the samples of treated and control (or alternative treatment) groups are large enough, randomization generally yields equivalent groups. Design-based approaches to equivalence, such as random assignment, allow for the formation of groups without access to outcome data. This is a desirable attribute of any study (Rubin, 2001 ) and can be a characteristic of propensity score matching as well, and it was in this study.
In this study, we used three analyses to assess the equivalence of the Head State and state Pre-K groups and report the results of those later. As with random assignment studies, large samples are likely to yield closer approximations of pretreatment equivalence. Although sample size was a limiting design attribute in this study, the results of the three analyses show that bias was substantially reduced but not entirely eliminated by the propensity score matching.
The propensity score matching approach used in this study involved four steps: (1) select a probability sample of 4-year-old children attending Head Start in Georgia; (2) select a group of children who attended Georgia's Pre-K program but who were potentially eligible for Head Start as matches for each child in the Head Start sample using propensity score analysis; (3) develop weights to adjust for the likelihood that a child would have participated in Head Start; and (4) model differences in program quality and children's skills and readiness measures at the beginning of preschool, at the end of preschool, and at the beginning of kindergarten using the weights to adjust for differences in the samples of children attending Head Start and Pre-K. The method ensures independence of assignment to treatment across the observed covariates. However, the process of selecting the two groups to be compared requires several decisions that can make the groups more or less equivalent and the comparison of outcomes more or less generalizable. Details of the sampling, measures, formation of the matched Pre-K comparison group, and the weights are used to model program quality and children's outcomes.
Sample
A probability sample of 4-year-olds receiving early education services under the auspices of Head Start and the Georgia Pre-K Program was selected.
4 First, the counties in Georgia were stratified by the estimated number of 4-year-olds living in the county. In the first stage of the sample, counties were selected from each stratum. In the second stage, sites from the selected counties were selected from the lists of Head Start sites and Pre-K sites provided by their respective administrative agencies. One class was selected at 82 random from sites that offered more than one class. Finally, five 4-year-old children were randomly selected from each class to participate in the study. The sampling procedures not only ensured that the Head Start sample was a probability sample of Head Start children in the state, the selection of children in the two groups from the same 24 counties within Georgia ensured that the samples were drawn from a region of common local support, which can mitigate a major source of bias (Heckman et al., 1998) .
Ninety-eight Pre-K and Head Start sites were chosen through the stratified random sampling procedure and all agreed to participate, which was quite remarkable when compared with other studies of early education programs. We sampled children after obtaining parental consent (75% or more consented in most sites), permitting us to collect data on 353 Pre-K children and 134 Head Start participants. The number of Head Start children available for matching was reduced to 114 because four children moved out of state and were unavailable for testing; nine children withdrew from the Head Start program during 2001-2002 and did not receive a full year of service; and seven children did not have valid baseline measures from fall 2001. To enhance the generalizability of the comparison of developmental outcomes, we attempted to match as many of the Head Start children with children attending Georgia Pre-K, to maintain the comparison with a probability sample of children attending Head Start in Georgia.
Our design objective was to match the probability sample of 114 Head Start children to a group of children who would have been eligible to participate in Head Start but who, for any of a number of reasons, attended the Georgia Pre-K program. All 4-year-old children enrolled in Head Start in Georgia would have been eligible to participate in the Georgia Pre-K program. However, the participation of Georgia Pre-K children in Head Start would have been limited to those who met the federal eligibility requirements. The comparison group of children participating in Georgia's Pre-K Program was drawn by selecting a subsample of economically disadvantaged children who attended Pre-K, but who could have met the federal Head Start eligibility requirements. Of the original 353 Pre-K children, we classified 201 children as being potentially eligible for Head StartO We made this classification I based on administrative data from Temporary Assistance to Needy Families (TANF); Pre-K enrollment records indicating eligibility for food stamps, Supplemental Security Income, Medicaid, TANF, the Child Care and Parent Services program, or PeachCare for Kids; participation in foster care, or a reported family income of less than $35,000, which could make them eligible for assistance. These 201 represented the pool from the Georgia Pre-K program that was eligible for matching with the probability sample of Head Start children.
Data Collection
We collected data on four of the dimensions of children's developmental outcomes recommended by the National Education Goals Panel on School Readiness (Kagan, Moore, & Bradekamp, 1995) . In addition, we collected data on child and family characteristics, teaching practices, teacher attitudes, and classroom quality. The study used a combination of 13 instruments, including direct assessments (standardized and nonstandardized), teacher surveys, teacher rating forms, parent surveys, and instruments for directly observing classroom quality and teacher-child interactions. The direct assessments produced standardized (normreferenced) scores for receptive vocabulary, letter and word recognition, expressive language, phonological processing, and cognitive skills, in addition to scores on basic skills, such as naming numbers and colors. Kindergarten teachers were asked to rate other dimensions of the children's development, including social behaviors and health and well-being. Finally, child and family characteristics were obtained through parent surveys and administrative data. Response rates varied: 70% for the parent survey administered during the fall of the children's preschool year, 75% for teacher surveys, and 86% for direct assessments at the end of preschool and beginning of kindergarten.
Direct assessments of children
One study objective was to measure the developmental status of 4-year-olds participating in Georgia Pre-K and Head Start as comprehensively and accurately as possible without overburdening the children and schools. The children were directly assessed by trained assessors in the fall and spring of their preschool year and fall of their kindergarten year. Pre-K and Head Start children were tested during the same period, and all test scores were standardized 6 These assessments measured: (1) 
Teacher ratings
In addition to the direct assessments of skills, we collected teacher ratings on developmentally related outcomes including academic skills, social skills, health and well-being, communication skills, and general readiness. During fall 2002, we asked kindergarten teachers to rate all the children (Wagner, Torgesen, & Rashotte, 1999) in the study on a number of dimensions, including academics, health and well-being, creativity, communication skills, behavior, and kindergarten readiness. We employed kindergarten teacher ratings for this study because the kindergarten teachers are more likely to see students using a greater range of skills and because nearly all the kindergarten teachers have a college education. Mashburn and Henry (2004) have shown that college-educated teachers are more consistent and reliable raters. Teachers' ratings were measured on a 7-point scale in which 4 indicates an average rating and 7 indicates an extraordinarily good rating (for an assessment of the validity and reliability of rating instrument used see Mashburn and Henry, 2004) .
Parental and teacher surveys
Surveys were used to collect data about children, family, and classroom characteristics. Parents and teachers were surveyed about children's characteristics such as age, sex, and race. Families were surveyed at the beginning and end of their children's prekindergarten year and during the fall of their kindergarten year. When multiple responses were received, the most recent response was used. These surveys collected a comprehensive set of data about the children's families, including parental education, receipt of means-tested benefits, income, age of mother, marital status, parental employment, and information about health and wellness screenings prior to preschool. Teachers provided data on classroom composition, their own educational attainment and teaching credentials, and other attributes related to their teaching and the classroom.
Observations of classrooms
The Early Childhood Environmental Rating Scale Revised (ECERS-R), a directly observed, standard measure of quality used frequently in studies of the effects of center-based childcare and preschool, was used to rate the quality of the classroom environment in each study site. Trained raters conducted full-day classroom observations in all 93 preschool classrooms included in this study using the ECERS-R to measure the interactions, resources, and climate of the children's learning environment. The items rated include structural components of the classroom and the interactions between and among the children and teachers. Ratings were conducted during the late winter and early spring 2002 to avoid contamina-84 tion of the observations during preschool start-up, end, or winter holidays. 
Administrative and other extant data
We used administrative databases to supplement the parental surveys for measures of participation in federal poverty programs. Two TANF databases were used to identify children whose families were receiving assistance. Families were coded as having received TANF if: (1) parents reported TANF receipt on the parent survey; (2) they were found in the active TANF database in December 2003; or (3) they were foundin the active TANF database in March 2001.8 We also collected data from administrative sources on the number of Head Start and Pre-K spaces for 4-year-olds that were available in each county by the type of provider offering the spaces. Finally, we collected U.S. Census data on counties for use in the propensity score matching.
Missing data
To correct for incomplete records or survey responses, we imputed data using a multiple imputation method (Little & Rubin, 1987; Schafer, 1997; Schafer & Graham, 2002) .9 Ten data sets were imputed, and each was analyzed separately. Each of the 10 test scores and their bootstrap standard errors were averaged for each period for which data were available and, along with the average differences, were reported in the tables. Little to no data (less than 5% ) were missing for: (1) demographic data; (2) preschool test scores; (3) classroom characteristics; (4) county data; and (5) ECERS-R. Substantially more data were missing on: (1) some personal financial information (20%--40% missing); (2) kindergarten test scores (15%-20% missing); and (3) household characteristics, such as the number of children in the home (20%-30% missing). In addition to all the outcome variables and the variables used in the propensity score model (see Appendix A), we included the following measures in the multiple imputation procedures: (1) Pre-K and Head Start slots per capita in each county; (2) additional county-level census data; (3) summer and after-school program availability; and (4) additional family characteristics.
Propensity score matching
One method to estimate effects of programs when experimental designs are infeasible is through the use of propensity score analysis (Ravallion, 2001; Rosenbaum, 1984 Rosenbaum, ,1987 Rosenbaum, ,2002 Rosenbaum & Rubin, 1983 ,1984 , 1985a , 1985b Rubin, 1980 Rubin, , 2001 . Unlike other quasi-experimental designs, which generally rely on a few demographic variables for matching a comparison group to the treatment group, propensity scoring matches treatment and comparison units, incorporates a wide range of variables that have been observed (referred to as covariates) in the matching process. Differences that occur between the two groups, if any, can be estimated from covariates and accounted for through adjustments applied in the form of weights. That is, propensity score matching allows us to address the following question: What would have happened to the Head Start participants if they had participated in Pre-K? Propensity score matching has been shown to be superior to many other approaches, such as multiple regression, because program outcomes can be modeled independently of assigmnent to treatment across all observed covariates which are included in the matching process.
In our case, we matched children attending Head Start with a group of children attending Pre-K, who could have been eligible to attend Head Start. The multiple covariates used to match children with propensity scoring are converted to a single score using a logit model and the children are matched on the predicted probability or logit that models the propensity of the children to have been enrolled in Head Start (Rosenbaum & Rubin, 1984) . Each child in the treatment group (in this case, Head Start) is matched to a child or children in the comparison group (in this case, Pre-K) using a matching method (e.g., within preset caliper width, Mahalanobis metric, or nearest neighbors). Some cases may be excluded from the match if their propensity score is outside the acceptable range of the matching algorithms, while other children could be matched with multiple children. We now tan to a more detailed description of the propensity score method.
Let i index the population under consideration, i (I= 1,. . . , N) ; Yi, be the value of a standardized test score for child i who attends Head Start (the treatment, Zi = 1); and Yjo be the value of a standardized test score for the same child attending Pre-K (the control, Zi = 0). The treatment effect for individual i is defined as:
, where the treatment effect is the difference in the expected value of the standardized test result conditioned on the child attending Head Start. However, since the child is not assigned randomly to Head Start or Pre-K, for the child attending Head Start one can only observe E(Y11 I Zi = 1), not E(Yi 0 14 = 0) the test score one would observe had the child been randomly assigned to the alternative treatment, in this case Pre-K.
In a random assignment the expected outcome of the treatment and alternative treatment (or control) are independent, E(Yio I Zi = 0) = E(Yv, Zi = 1) = E(Yj I Zi = 0), mitigating the need to condition on the treatment. Rosenbaum and Rubin (1983) proposed the propensity score, a single dimensional variable that incorporates all available information to form groups that are independent of assignment to treatment based on the observed covariates. One uses the pretreatment covariates to estimate the probability that a child attended Head Start using the propensity score, p(x), such thatp(x) = Pr{Zi= 11 Xi }. One note of caution, the bias reduced by the use of the propensity score is limited by the quality and quantity of covariates used to generate the propensity score. Only if the possibility of treatment is random among individuals who have the same propensity score can one say that all bias is eliminated. According to the balancing hypothesis of Rosenbaum and Rubin, they showed that if p(x) is the propensity score, then the treatment assignment is independent of the covariates conditioned on the propensity score [Z ± X I p(x)]. Children with the same propensity score have the same distribution of pretreatment covariates independent of treatment assignment. Rosenbaum and Rubin further showed that the assignment to the treatment group is unconfounded when conditioned on the propensity score. Specifically, randomization implies that outcomes are independent of treatment assignment (Yil, Yi0 ± Zi), but Rosenbaum and Rubin demonstrated that independence holds if the treatment is conditioned on the propensity score lyff, Yio ±L zi I p(x)].
Propensity score matching consists of two parts. First, one calculates the propensity score based on the previously discussed probability model using a logit model. The model included all Head Start children active in the study and only those Pre-K children whom we identified as receiving or potentially eligible for government assistance. The result of the logit modeling is displayed in Appendix A. The model explained approximately 40% of the variance in participation in Head Start as opposed to Pre-K. The covariates include characteristics related to the child (e.g., sex, race, age), their family (e.g., parent's education, marital status), their school (e.g., sex, race of class) and their county of residence (e.g., race, income distributions) that could be compiled and reasonably associated with an individual child prior to entry into preschool. The number of covariates was more limited in this study than some others that use propensity score matching because of the sample size.
Second, we estimated the Mahalanobis distance 1° between each child in Pre-K and a child in Head Start, where the Mahalanobis estimate includes the multidimensional distance between two children within strata defined by variables that have been shown in previous research to have been critical factors in school performance.' The matching process selects similar cases within each multivariate stratum and picks the closest Pre-K children for each Head Start child. The specified strata variables must be limited, since each additional variable exponentially increases the multivariate dimensions. Given the number of children in the study, we established a limit of five dichotomous variables, which included sex, race (African American status), mother with less than high school education, receiving TANF, and mother less than 20 years of age at the time of their first child's birth (teenage mothers). The propensity score accounts for all observed covariates included in the logit analysis and the specified strata covariates balance the data on the variables found to be in -TABLE 2 fluential in prior research.1 2 Specifically, we randomly ordered the Pre-K and Head Start children and calculated the distance between the first Head Start child and all Pre-K children. The Head Start child was matched with Pre-K children within the same stratum (that is, having the same specified covariates) and that has propensity score within a certain distance from the Head Start child. The distance is referred to as a caliper. A caliper is in standardized units and the wider one sets the caliper, the more likely that two dissimilar children would be matched. Cochran and Rubin (1973) suggested that researchers should use one-quarter of a standard deviation caliper width. In this study, we matched 106 Head Start participants with 201 Pre-K pupils using the recommended quarter standard deviation caliper width.' 3 Eight Head Start children were not matched and these unmatched children were more likely than the 106 children in the matched Head Start subsample: (1) to be White; (2) to be in a class with a greater percentage of boys; (3) to live in county with a relatively smaller percentage of 5-year-olds; (4) to live in county with a higher percentage of married households; and (5) to be less likely to have had a hearing test prior to the start of school.
Results of matching procedure
The propensity score matching decreased significantly the bias that existed initially between
Reduction in the Bias Between Head Start and Pre-K

Head Start
Pre the Head Start and Pre-K samples (see Table 2 ). The "Initial Difference" results provide demographic information prior to the propensity score matching for Head Start and Pre-K children, while the "After Prediction" results provide postmatching demographics. For example, the initial pool of boys in the Pre-K sample was smaller (45%) than the Head Start sample (55%). Since boys at this age frequently perform worse on standardized tests, this difference may lead one to conclude incorrectly that, on average, children in Pre-K outperform children in Head Start. The reduction in bias due to the propensity score match overweighted the boys participating in Pre-K, to make the overall sample even in the two groups. Other initial differences between the groups were reduced substantially by the propensity matching. Other initial differences included:
(1) the Head Start children were far more likely to be African American (62%) than the Pre-K children (50%); (2) the parents of the children in both groups had similar levels of education, with the percentage of parents with less than a high school diploma averaging about 70%; (3) 90% of all Head Start children received TANF, and slightly less than 80% of Pre-K children received TANF; (4) over one-half of the Pre-K children had parents who were married or the birth father was living at home, while that was true for only 40% of the Head Start families; and (5) close to 60% of the Pre-K children came from homes where their mother had her first child when she was a teenager, whereas less than 40% of Head Start children's mothers were a teenage at her first birth. The only meaningful difference that remained after the matching is the percentage of children living in homes where the mother is married or living with the birth father is higher for the Head Start sample. This analysis indicates substantial similarity between the two groups, although clearly not complete equivalence on these covariates. Rubin (2001) proposed three tests that had been developed to assess equivalence between two groups where regression-based controls were being used, suggested guidelines for appropriate differences, and evaluated a propensity scorematched sample comparison group for a very large data set which he has used to assess the health outcomes of smoking. The three tests compare the differences in the means and variances for propensity scores between the two groups and the residuals for each covariate after regressing them on the propensity score. For this study, the difference in propensity score means for the two subsamples was slightly more than one standard deviation unit, which is greater than the ideal of 0.5 standard deviation unit. The second test required the calculation of the ratio of the variance of the propensity scores for both samples. The ratio was approximately 2.05 (the inverse was 0.49), which was slightly outside the 0.50-2.00 range suggested by Rubin (2001) in which 1.00 or equal variance is the ideal. In the final test, we estimated the variances of residuals from a regression where the propensity score is regressed on each of the variables used to create the propensity score. The average of these residuals was approximately 0.67 where recommended ratio was to fall between 0.50-2.00 with 1.00 being the ideal. While the matched groups did not obtain the ideal, the test statistics fell within or barely outside the recommended ranges. Improvements in the equivalence, given the relatively small sample size for this study, were only achievable by excluding more of the Head Start sample, which we considered a threat to generalizability. Therefore, we proceeded with the analysis using these two groups that we have described.
The third and final test of group equivalence was a test of the mean differences on baseline measures that were taken at the beginning of preschool for both samples. These tests were applied using the probability weights that are described in the next section. The results of the tests are presented in the findings section (Tables 4-7) , to make any initial differences in the groups' average skills at the time of entry into preschool apparent when differences in their means at the end of preschool and beginning of kindergarten are presented.
Creating the probability weights
Probability weights are used to adjust scores such that the children in Pre-K who are most similar to the Head Start sample receive greater weights and are more influential in the calculation of the adjusted means. Once the cases are selected, the logit coefficients are converted into probability scores ( + p ). Probability scores p-+P that are less than .05 or greater than .95 are trimmed to .05 or .95, respectively, in order to maximize the weight of any single case at 20. The probability scores of the treatment (Head Start) cases are converted into probability weights Ipw = while the probability scores of the control cases (Pre-K) are converted into probability weights using the formula, pw = P . Subtracting p 1-p from 1 weights the control cases that are most like the treatment cases more, and weights the control cases that are least like the treatment cases less (Foster, 2003) .
After selecting the matched cases and generating the propensity score weights, the Head Start and Pre-K test score means were estimated using the weights as adjustments. The test score mean estimates were weighted by the probability weights, which were calculated from the propensity score weights discussed above. The cluster effects of the classroom and the strata effects of the county size were used to adjust the standard errors. The standard errors were estimated using a bootstrap technique (Dehejia & Wahba, 2002) . The differences in program quality are estimated using individual level data with standard errors adjusted for the clustering of children within classes in order to use the propensity score weights that were generated at the individual level.14
Findings
Program Quality
The first of this study's three measures of program quality was the Early Childhood Environmental Rating Scale-Revised (ECERS-R) scale (1-7), which establishes 5 as the minimum score to be considered good and 3 as the score for minimal quality. Neither the Head Start nor the Pre-K sites serving economically disadvantaged children attained an average score of 5 (see Table 3 ). On this widely used measure of quality, the two programs seem to be of similar quality, with Pre-K having a statistically insignificant advantage TABLE 3 (4.56 versus 4.09).15 Most of the teachers of economically disadvantaged children in Georgia's Pre-K program have an undergraduate degree (73%). Significantly more Pre-K teachers had at least a bachelor's degree than did Head Start teachers (9%). Finally, almost 28% of the Head Start sites in the study were accredited by the National Association for the Education of Young Children (NAEYC) compared with only 4% of the Pre-K sites. It should be noted that the Pre-K sites located within public schools, which account for almost one-half the sites, are not eligible for NAEYC accreditation. Overall, from a quality standpoint, the Pre-K classes have more highly educated teachers, more Head Start classes have received accreditation from NAEYC, and the quality of their classroom environments appears to be similar.
Direct Assessments
We assessed both groups of children at the start of preschool to establish a baseline; in the spring near the end of their preschool; and again at the start of kindergarten. We have multiple observations for each child on four standardized assessments: the Peabody Picture Vocabulary Test (PPVT), the Woodcock Johnson Test of Achievement using Letter-Word and Applied Problems; and the Oral and Written Language Scales using the Expressive sub-test (OWLS; see Tables 4-7) . For sound matching and elision, we assessed the children for the first time at the beginning of kindergarten, because the assessment for 4-yearolds was not available at the time the baseline information was collected (Comprehensive Test of Phonological Processing (Wagner, Torgesen, & Rashotte, 1999; see Table 8 ). The means for each group were modeled or adjusted using the weights derived from the logit model with the adjustment noted in the methods section. We also adjusted the standard errors for the cluster effects of the classroom and stratification effects from the original sampling. In addition to the actual differences in the adjusted means, we present an effect size estimate (d) that allows the comparison of the differences between Head Start and Pre-K across assessments.
PPVT
At the beginning of preschool, children enrolled in Head Start lagged their Pre-K counterparts by 4.41 (p = ns; d= 0.19, Table 4 ). By the end of the preschool year, the Pre-K children were scoring about 7.06 points higher than the Head Start children (p < .05; d= .29). By the beginning of kindergarten, that difference was reduced to a 3.36 difference in favor of the Pre-K children (p < .05; d= 0.21).
WJ-Letter-Word
With respect to recognition of letters and words (Woodcock Johnson-Letter Word, Table 5 ), children enrolled in Pre-K began preschool with an insignificant 0.21 advantage over children enrolled in Head Start (p = ns, d= 0.01). By the end of the preschool year, the Pre-K children were testing approximately 4.05 points higher than the Head Start children (p <.10; d= 0.23). By the beginning of kindergarten, the difference had widened to a significant 4.25 (p < .05; d= 0.32).
TABLE5
WJ-Applied Problems
The gaps between children enrolled in Head Start and the matched sample of Pre-K children widened significantly on this assessment of general cognition (Woodcock-Johnson-Applied Problems) . Like the previous assessments, the difference between the two groups at the beginning of their preschool year was insignificant (p = ns; d= 0.15; Table 6 ). However, by the end of preschool, the difference had increased to a significant 3.66, with the Pre-K children scoring higher than the Head Start children (p < .05; d = 0.27). Although children enrolled in Head Start did make gains over the summer, the differences between the two groups widened further. By the beginning of kindergarten, the difference between the two groups increased to 4.23 (p < .05; d = 0.33).
OWLS
Pre-K children began preschool scoring 5.45 point higher in expressive language (OWLS) than the Head Start children (p < .05; d = 0.38; Table 7 ). By the end of the preschool year, children enrolled in Pre-K outscored their Head Start counterparts by a statistically significant 6.69 points (p <.05; d= 0.50). Because of time constraints for the testing, the children were not assessed on the OWLS at the beginning of kindergarten. 
WJ-Letter-Word Scores at Fall and Spring of Preschool Year and at Entry to
Phonemic awareness
At the beginning of kindergarten, assessments of phonemic awareness were added to the assessment battery. The results reveal modestly to significantly higher scores for children who participated in universal Pre-K (Table 8 ). The standardized scores for each of the two tests range from 0 to 20. On the Elision Test, which measures blended word recognition, the Pre-K children modestly outperformed the Head Start children (8.3 versus 7.8; p < .10, d = 0.23). On the sound matching test, the Pre-K children significantly outperformed the Head Start children (9.0 versus 8.2; p < .05, d = 0.42).
Teachers' Ratings and Other Outcomes Measured at Kindergarten Entry
In addition to the language and cognitive outcomes measured through direct assessments, we measured other outcomes that are important indicators of children's development. In this section, we report adjusted group means on kindergarten teachers' ratings of children's prereading, premath, health status, social skills (ethical behavior, respect for authority, and refusal skills), and overall school readiness. The ratings for academic skills (math, counting, reading, writing, and science) indicated that the Head Start children averaged 4.02 on the scale, while the children from Pre-K averaged 4.66, which approached the TABLE 7 "good" labeled ( Table 9 ). The differences ranged from 0.57 (d = 0.22) for counting to 0.74 (d = 0.25) for reading, and all of the differences were significant (p < .05). Health and well-being (health, appearance, well rested) results generally indicated that Head Start children were, on average, rated as good, though the Pre-K children consistently received higher overall scores. The differences ranged from an insignificant 0.28 difference for appearance (d = 0.01) to a significant 0.57 difference on the health rating (p < .05; d = 0.26).
The rating for intellectual curiosity and attitudes toward schooling (creativity, curiosity, positive attitude towards schooling) were above average for both groups. However, Pre-K children were rated more highly by their teachers on two of the three ratings. Pre-K children were seen as having a more positive attitude towards schooling (+0.80, p < .05, d = 0.39) and were more curious (+0.66, p < .05, d = 0.28). In terms of rating of social skills, children who attended Pre-K were rated as behaving more ethically (+0.48, p < .05, d = 0.25) and having more appropriate refusal skills (+.65, p < .05, d = 0.43) There was no significant difference on the respectfor-authority rating.
Kindergarten teachers rated the communication skills of Pre-K children higher, on average, than those of Head Start children. Whereas Head Start children's performance averaged about 4 (the point on the scale labeled "average"), the Pre-K children approached an overall "good" rating. On both ratings, Pre-K children outperformed Head Start children by approximately two-thirds of a point (p < .05) on communication skills (d= 0.35) and positive expression (d= 0.35).
OWLS Scores at Fall and Spring of Preschool Year and at Entry to Kindergarten
For overall readiness, kindergarten teachers generally rated Pre-K participants as good, significantly higher than the children who attended Head Start. The difference between Pre-K and Head Start children was highest for this overall readiness item (+0.84, p < .05, d= 0.32). The rating of overall readiness may be an important indicator, since teachers may include aspects of children's behaviors and skills that are not included in other measures.
Four findings across the direct assessments with baseline scores were noteworthy. First, at TABLE 9 the beginning of their preschool year, the only significant difference between the two groups was in expressive language skills. The smallest difference on the four baseline measures occurred on the assessment of letter and word recognition, which was a statistically insignificant 0.21 points. On the assessment of expressive language the two groups differed by a statistically significant (p < .05) 5.45 points, which is nearly one-third of a standard deviation on the OWLS standardized assessment. Thus, on the third of the three types of tests of preprogram attendance equivalence, the groups were statistically similar on three of four baseline scores, which is important for interpreting the differences in measures of school readiness at the beginning of kindergarten.
Second, on all four tests, the children in both samples started preschool below the national norms for their ages on all four assessments; most dramatically, both groups were approximately one standard deviation below the norm in terms of their receptive vocabulary skills (PPVT). While the gains for children enrolled in Head Start were modest, the gains for children enrolled in Pre-K averaged about 20% of a standard deviation across the standardized assessments. Among the tests that were administered across all three time periods, the smallest overall gain was for Head Start children on the Letter-Word test, in which the Head Start children moved from a standardized result of 97.5 to 100.02 (+2.5, ns). The largest gain for Head Start children was on the PPVT assessment, where the children moved from a standardized result of 84.01 to 90.18 (+6.17,p <.01). However, the smallest gain for Pre-K children was on the PPVT assessment, where the Pre-K children moved from an average standardized score of 88.4 to 93.5 (+5.1 points, p < .001). The largest gain for Pre-K children was on the Letter Word assessment, where the children moved from a standardized result of 97.7 to 104.3 (+6.6 points, p < .001). Third, the bootstrap standard errors of the tests decreased at each period for each test. For example, the standard error for the recognition of letters and words was 3.60 at preschool entry, 2.10 at the end of preschool, and 1.58 at the beginning of kindergarten. The only exception was the slight increase in the standard error for the PPVT from the beginning of preschool (2.70) to the end of preschool (2.96). By the beginning of kindergarten, the standard error fell to 1.89. The smaller standard deviation contributed to but was not entirely responsible a statistically significant difference between the groups on at least one measure at the beginning of kindergarten.
Finally, the differences between children attending Pre-K and Head Start widened as the children progressed, though the rate of change may have diminished during the summer between preschool and kindergarten. For example, on the assessment of letter and word recognition, the Pre-K children outscored scored Head Start children by 0.21 points at the beginning of preschool. That difference increased by the end of preschool to 4.05 points. By the beginning of kindergarten, Pre-K children had increased the difference to 4.25. The only exception was on the PPVT test, where the difference between Pre-K and Head Start children diminished during the summer between preschool and kindergarten (7.06 to 3.36) . Averaging across the three tests (PPVT, Letter-Word, and Applied Problems) used at the beginning of preschool, the Pre-K children entered kindergarten more than one-quarter of a standard deviationi (d = .29) above the children who attended Head Start.
The consistency of the differences is noteworthy between the two groups on the other assessments and on the teachers' ratings, in terms of their direction, statistical significance, and effect sizes. The differences in the assessments of phonological awareness were similar in magnitude to the differences in the other assessments at the beginning of kindergarten, averaging d = 0.33. Across all 17 teachers' rating, the children attending Pre-K received higher ratings than Head Start, although three of these were statistically insignificant, including appearance, curiosity, and respect for authority. The effect sizes for the differences in the teachers' rating of the 14 measures that were significant, were generally about one-quarter standard deviation or larger.
Discussion
This study compares the program quality and outcomes of a state prekindergarten program with those of Head Start by taking advantage of the current fragmentation of early childhood education programs. In Georgia, parents have a wide range of choices for their children's preschool. The Georgia Pre-K program provides a developmentally oriented early education program, which is of comparable quality to the programs in 37 other states, for at least 6.5 hours per day over the 180-day school year. The services are frequently monitored, with results for each classroom posted on the Internet, and on-site technical assistance is routinely provided. The federal Head Start Program provides comprehensive services for the children and their families, as well as preschool services. Most of the Head Start programs in Georgia, including all of those in this study, offer preschool services for at least 6 hours a day, 5 days per week. Other options include private preschools and, of course, informal care or staying with family members. This study's quasi-experimental design, which utilized propensity score matching resulted in two statistically similar groups based on family characteristics and independent analysis of preprogram participation measures of the children's language and cognitive skills. Both groups of children started with similar average scores on three of four standardized assessments, and both made significant gains on age-adjusted standardized scores by the beginning of kindergarten. Children who attended Pre-K began kindergarten better prepared than children who attended Head Start on all six standardized assessments of skills and 11 of 14 ratings by their kindergarten teachers. Since several Head Start agencies in Georgia also provide Pre-K, the differences appear to be related to policy and programmatic differences, not necessarily to the program operator. The differences in developmental status after program participation may be attributable to: (1) policy instrument, (2) program priorities, (3) the program model, (4) the quality of the program implementation, (5) resources available for instruction, (6) peer effects, or (7) program monitoring and oversight. In this study, we cannot attribute the differences to the any specific aspect of the policy or its implementation. It is important to note that Head Start is a more comprehensive program and has objectives for parental involvement and parental self-sufficiency that are not addressed in this study. However, it is possible for a devolved federal program to retain these objectives and mandate certain services and parental outreach activities for the states to implement.
Overall, we conclude from this study that economically disadvantaged children attending a state prekindergarten program were at least as well prepared for school when they entered kindergarten as were the children who attended Head Start. It may be that initial differences explain a part of the differences in children's developmental status after program participation. The study employed a state-of-the-art technique, propensity score matching, to make the observed differences in outcomes independent of the variables influencing Head Start attendance. However, as with any study that does not use and maintain random assignment to treatment, bias is possible. The differences in the assessments at the beginning of preschool provide an independent test of the differences in the two groups. Three out of four indicate that the differences are not statistically significant; but one indicated a significant difference favoring the state prekindergarten program, and on all three of the other assessments, the children attending the state prekindergarten insignificantly outperformed the children attending Head Start. A realistic and important reduction in the potential bias was achieved through propensity score matching, but the ideal of equivalence was not fully achieved.
This study points out the limitations that are likely to occur when using propensity score matching with small samples. Small samples affect not only power to detect post-program differences but also the number of subjects available for matching in the Pre-K sample and the number of variables that could be used to estimate the propensity score and stratify the Head Start sample. Clearly, many large-sample education panel studies offer the potential for fruitfully applying propensity score matching. However, propensity score matching should not be viewed as an easy panacea for the problems in conducting randomized experiments. Larger samples are important in studies using propensity score matching for the reasons cited above, and collecting data on many pretreatment covariates to control for the selection on the observables can be challenging. If future studies are conducted using propensity score matching for these groups, it will be important to consider expanding the sample sizes for both groups in order to take full advantage of the matching technique, expand the number of covariates used to estimate propensity, and, ultimately, improve on the balance between the two groups.
To better understand the implications of the potential devolution of Head Start, a number of additional studies can be suggested. In the immediate future, research using other quasi-experimental techniques, such as regression discontinuity designs (Gormley et al., 2005) , should be considered to compare the outcomes associated with Head Start to those of state prekindergarten programs. Using other quasi-experimental methods may reduce or potentially eliminate sources of bias that can occur with any single study or the reuse of the same methods in replication studies. In addition, incorporating standardized health and well-being measures and measures of parental involvement may add to our understanding of differences between state prekindergarten programs and Head Start. Ultimately, any quasi-experimental technique must contend with the possibility of bias and perceptions of bias that can be eliminated only by the use and careful maintenance of random assignment to alternative treatment studies.
The policy debate concerning devolution should incorporate multiple dimensions, including but certainly not limited to children's language, cognitive, and social outcomes included in this study.
Conspicuously absent from this study are cost estimates for the alternatives. Cost, along with feasibility and likely effectiveness, is a common criteflon used for policy analyses (Bardach, 2002; Kraft & Furlong, 2004) . For this debate, cost information is particularly important because costs of the alternative programs may greatly affect how many children could be served assuming equivalent levels of expenditures. In lieu of accurate cost information, the only fiscal comparisons that are currently available are of per-child expenditures. Using the most recent available estimates, the National Institute for Early Education Research reports that the average per-child-served expenditure for Head Start is $7,089, the average per pupil expenditure for the Georgia Pre-K Program is $3,824, and the median state expenditure for prekindergarten is $3,306 per pupil. Unfortunately, the expenditure data do not include program subsidies from other federal programs, such as Medicaid, or from local contributions, such as local school systems which operate either state prekindergarten programs or Head Start programs. An important direction for future research should be to collect and report accurate data on the full cost of services provided by both Head Start and state prekindergarten programs.
The results from this study, and our observations in the field, have led us to conclude that state prekindergarten programs can deliver early childhood education services that are on par with those delivered by Head Start, and that the developmental status of children served by state prekindergarten programs is at least as high as that of children who have participated in Head Start when they enter kindergarten. These results may be viewed as reducing the perceived risk to the developmental status of the children served by Head Start if devolution were pursued. The developmental status of a matched sample of children served by a state prekindergarten program was higher on most measures. However, this study did not compare health-related screenings or referrals for special services, which are routinely performed by both programs, because the data were not available. Parental engagement in the program and their future advocacy on behalf of their children has been raised as a risk of devolution (Ripple, Gilliam, Chanana, & Zigler, 1999) . In addition, parental involvement, which was not evaluated in this study, has benefits for children's educational and social outcomes, (Reynolds, 2000; Reynolds et al., 2001 ).
Of course, this study was limited to comparing the quality and outcomes of one state prekindergarten program to those of Head Start in one southern state and should be interpreted in that light. We believe that the results are sufficient to encourage additional quasi-experiments and ultimately, randomized experiments in which the coverage, outcomes, quality, and costs of Head Start are compared with state prekindergarten programs. Such experiments could inform future debates concerning the direction of federal policies for improving the social, cognitive, and language skills and well-being of children from economically disadvantaged families. Notes 'Low-income families are defined as family whose earnings total 0-200% of poverty. This is a slightly stricter definition of "at-risk" than that of DECAL. In Georgia, children are eligible for PeachCare (Georgia's SCHIP program), and therefore considered "at-risk" with income levels up to 235% of poverty. with a teacher certified in early childhood education are slightly greater than payments for students who have a lead teacher with lesser credentials. In addition, DECAL funds transportation subsidies ($165 per student per year) for children classified as economically disadvantaged and provides grants to centers serving children living in poverty to help children and their families obtain health and social services and transition to kindergarten.
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The Georgia Early Childhood Study includes a cohort of children who attended private preschool not funded by the state or federal government (though the children may individually be subsidized) or who did not attend any formal preschool program (started formal schooling in kindergarten), but these children were not eligible for the analysis reported in this article.
5
The percentage of Pre-K children classified as potentially eligible for Head Start is roughly the same percentage (52% versus 56%) that was found in a previous study of the Georgia Pre-K program . 6On average, there was little difference between when the Head Start and Pre-K children were tested. The widest difference was during the kindergarten year, when we tested the Pre-K children 6 days later on average.
?It is important to note that nearly all the classrooms had a 10:1 ratio of student to teachers; therefore, variation was too constrained to make a meaningful comparison of ratios and class size. 8 The TANF data we received contained multiple formats and coding errors that made it difficult to verify the data. Some TANF personnel entered the data last name first and first name last, while others did the opposite. In some cases, parents provided their own social security number instead of their child's or, if the parents had multiple children, social security numbers were transposed among children. We used data from two different periods to cross-reference the data and account for any changes that TANF personnel may have made along the way. In 70% of the cases, we matched TANF records (or the lack thereof) at the two points. In an additional 8% of the cases, parent surveys confirmed that a child was on TANF as of March 2001. Another 17% of the cases were confirmed by the parents that the child was on TANF at some point on or before December 2003. In the remaining 6% of the cases, the TANF records suggested that the children were on TANF at one point or the other, though the parents did not provide confirmation. In 70% of these cases, the TANF record as of March 2001 was the record indicating that the child was on TANF.
9
Multiple imputation models provide unbiased estimates of the missing data, even in the face of substantial attrition (Graham, Hofer, & Piccinin, 1994) . Most traditional methods assume that data are missing completely at random (MCAR), meaning that missing data are random. A more realistic assumption for missing data is that the data are missing at random (MAR), meaning that the missing data do not depend on the unobserved determinants of the outcome of interest (Little & Rubin, 1987) . If this assumption is not valid, then the missing data are described as nonignorable. However, multiple imputation methods have been found to work well with nonignorable missing data (Schafer, 1997) . To account for missing data common to survey research, NORM (Schafer, 2000) was used to impute missing values using a multiple imputation algorithm using all available data (see also King, Honaker, Joseph, & Schieve, 2001; Schafer, 1997; Schafer & Graham, 2002) .
10
The Mahalanobis distance is a distance measure based on correlations between the variables and by which different patterns could be identified and analyzed with respect to the base or reference point (Taguchi & Jugulum, 2002) .
"11While there are other methods of matching children, Rosenbaum and Rubin (1985b) suggest that the Mahalanobis match with calipers is preferable.
121f one wanted to solely match on the propensity score, then the nearest neighbor match is the preferred method. If the research believes that some covariates are of greater importance, the Mahalanobis method permits the addition of these added factors. 1
We used the psmatch2 program running in STATA to calculate the propensity scores and matches.
14An analysis of adjusted means was preferred to a growth curve analysis for two reasons. First, growth curves require at least three data points, which would have reduced the number of developmental outcomes to three direct assessments and would have left out other skills and the children's overall readiness. Second, the growth curves were nonlinear and would have required at least four data points to conduct a nonlinear analysis.
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To account for the clustering of some children in a single class, we weighted the data by the inverse of the number of children in each class for all three variables and multiplied by the probability weights. 
APPENDIX A Logit Model Predicting Head Start Participation
